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Adenomatoid tumors (AT) are rare benign neoplasms
usually seen in the genital tract. Extragenital locations
are exceedingly uncommon and described by case reports
with the occurrence of AT in the adrenal gland,1e5 pleura,6
heart,7 and pancreas.8 The differential diagnosis includes
primary or metastatic adenocarcinoma, angiosarcoma, as
well as malignant mesothelioma.3 The radiological specifity
for AT is low compared to other adrenal tumors.9 AT show
glandular tubules lined by epitheloid cells with intervening
trabeculae with a characteristic mixture of adenoidal, an-
giomatoid, cystic and solid patterns. Focal calcifications
and signet-ring like cells are common, extraadrenal exten-
sion is reported.3 The mesothelial origin is well confirmed
by immunohistochemical and ultrastructural studies.10
Materials and methods
Clinical and radiological data were obtained by chart and
CT-scan review. Representative sections of the tumor were
cut at 4 mm and stained with hematoxylin and eosin for his-
topathologic review. Immunohistochemistry was obtained
by 2 mm sections from formalin-fixed and paraffin-embed-
ded tissues, the avidin- biotin-peroxidase method and the
following antibodies and dilutions: cytokeratin: clone Kl-1
mouse-anti-human, 1:200, Immunotech (Beckman Coulter
GmbH Krefeld, Germany), CD31: clone JC70A mouse-
anti-human, 1:20, DAKO (Dako Germany GmbH, Hamburg),
CD34: clone QBEND 10 mouse-anti-human 1:100, Immuno-
tech (Beckman Coulter GmbH Krefeld, Germany), CD56:
clone 123C3 mouse-anti-human, 1:35, Zytomed (Invitrogen
GmbH Karlsruhe, Germany), calretinin: polyclonal rabbit-
anti-human, 1:20, Zytomed (Invitrogen GmbH Karlsruhe,
Germany), MIB-1: clone Kl-67, mouse-anti-human, 1:100,
DAKO (Dako Germany GmbH, Hamburg).
Case report
A 26-year old male participant in a clinical MRI- trial was
admitted to our hospital with the diagnosis of an apparent1743-9191/$ - see front matter ª 2006 Surgical Associates Ltd. Publish
doi:10.1016/j.ijsu.2006.06.025giant mass of the liver. The patient was asymptomatic. A CT
scan showed a mass of 10  11 cm with calcifications in
a cystic pattern (Fig. 1). The right adrenal gland was not
clearly delineated. The echinococcus serology was nega-
tive. Further serum tests did not reveal abnormalities of
liver or kidney function. The preoperative diagnosis was
a cystic liver mass suspicious of an echinococcus cyst.
Treatment
After laparotomy and mobilization of the right liver lobe,
a 15  12  10 cm large retroperitoneal tumor was seen
without contact to the liver. The tumor was hypervascular-
ized and originating from the right adrenal gland. Finally,
an adrenalectomy with extirpation of the tumor was per-
formed. The postoperative period was uneventful. The
patient was discharged on the fourth postoperative day.
Pathology
The macroscopic examination revealed a tumor of the right
adrenal gland of 1060 g and 15  12  10 cm. Next to its
capsule, tissue of the adrenal cortex was detected. The ad-
renal parenchyma showed a grey-whitish pattern of small
cystic tumor nodules with a variable size passed through
by fibrous trabeculae. The microscopic workup revealed
glandular formations lined by flattened epithelial cells
and filled with protein rich fluid. Inside the trabeculae mac-
rophages were seen. The tumor cells showed slight varia-
tions in the size of the nucleus. The tumor was positive
for cytokeratin (Fig. 2) and calretinin, but negative for
the endothelial markers CD31 and CD34 and for CD56. The
proliferative MIB1 fraction was below 3%.
Discussion
AT are rare benign neoplasms, especially if they occur
extragenitally. In the literature, there are about 20 AT
of the adrenal gland reported. Most were diagnosed in-
cidentally following radiological examinations, surgery or
autopsy.3 The preoperative diagnosis poses a special chal-
lenge because AT lack characteristic features on CT or MRI.
AT cannot be distinguished from other benign or malignant
tumors of the adrenal gland by radiological examination.9
Our patient was asymptomatic like most of the reporteded by Elsevier Ltd. All rights reserved.
Figure 1 Computed tomography scan showing a 15  10 cm
large cystic mass not delineated to the liver with focal calcifi-
cations mimicking an echinococcus cyst of the liver.
Figure 2 Cytokeratin expression is a consistent feature in
adenomatoid tumors, immunhistochemical staining for cyto-
keratin, 100.
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a weight of 1060 g. This is the largest AT of the adrenal
gland published to our knowledge.1e5
Because of the cystic pattern, the calcifications and the
suspected involvement of the liver, the tumor was first
thought to be an echinococcus cyst of the liver. Garg et al.1
reported another case with the initial diagnosis of a hepatic
or renal cyst. Isotalo et al.3 published five cases and a re-
view of the literature. He described only one symptomatic
patient out of eleven underlining the incidental character
of AT. The age of the patients with a reported AT of the ad-
renal gland ranges from 24 to 65 years. There is no peak of
prevalence of age as well as there is no preference whether
side is affected. However, there are more male than female
patients with a reported AT of the adrenal gland.
The wide range of differential diagnosis includes adrenal
cortical adenoma, carcinoma, myelolipoma, vascular neo-
plasm, pheochromocytoma and metastatic carcinoma.3,4
There was no invasive growth seen and the right adrenal
gland seemed to be displaced. The MIB-1 index was below
3% demonstrating a weak proliferative activity and no nu-
clear pleomorphism or mitotic activity was seen. In the liter-
ature, extra adrenal extension of AT into periadrenal adipose
tissue has been reported, but nuclear pleomorphism,mitotic
activity or a MIB-1 index above 3% was never reported.3,10
Nevertheless, calcifications inside a tumor are considered
suspicious for malignancy, but they were described in previ-
ous reports of ATof the adrenal gland1,3,5 and are character-
istic for Echinococcus cysts. The echinococcus serology was
negative. The vanillymandelic acid was not measured be-
cause of the lack of evidence of pheochromocytoma. Still,
the histological examination may suggest a malignant tumor
because of the presence of signet-ring-like cells, but mucin
production was always negative.1,3,10
Immunohistochemical studies showed a positive reaction
for cytokeratin, calretinin, but negative reaction for theendothelial markers CD31 and CD34 excluding a vascular
origin, and for CD56. Cystic adenoma shows a different
microscopic pattern and no cytokeratin activity, but the
occurrence of a mesothelial cyst in the adrenal tissue is
reported and may have the same origin like AT.4 Another dif-
ferential diagnosis is the benign cystic mesothelioma. This
tumor may focally resemble AT but occurs predominantly
in the pelvic peritoneum of young to middle aged women
with the history of previous abdominal surgery. In contrast
to AT, there are reports of recurrent tumor after surgical
resection, and one case of malignant transformation favours
a neoplastic instead of a reactive aetiology.4,10,11
Along with the microscopic pattern, our findings are
congruent to those described before confirming AT as
a mesothelial neoplasm.1,3,10 Still, the histogenetic origin
is controversial: mesothelial inclusions can explain the oc-
currence of AT by the occurrence of true mesothelial cysts
as well as the origin from pluripotent mesenchyme associ-
ated with the Mu¨llerian tract because of the predominance
of AT in the genital tract and the close embryologic rela-
tionship between the developing adrenal glands and the
gonads.1,3,4,10
Most patients have minimal follow up after resection,
but there is no report of local recurrence or metastatic
spread underlining the benign origin of AT.1,3,5 Therefore,
local resection is curative and the sufficient therapy for AT
as neither recurrence nor metastatic spread have been
reported.
The case we report is the largest AT of the adrenal gland
publishedwithasizeof15 12  10 cmandaweightof1060 g.
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